* 



(i9) i*&%\tomG&&m 
mmmmm 

(43) 

2002 ^9 R 12 H (12.09.2002) 




PCT 



(io) aRaiMM 
WO 02/071530 Al 



(si) mmftwtftm 1 : 

(21) m&mm&^i 

(22) SfgfciJEIB: 

(25) m^mcomm: 

(26) S(g^BBa>SIS: 



H01M 14/00 5 H01L 31/04 
PCT/JP02/02024 
2002 *3^5B (05.03.2002) 
B*I§ 
B*IS 



(30) SSfcff^— 

*#G12001 -062727 2001 ^3^7 0 (07.03.2001) JP 
^^12001-212715 2001 ^7 ^ 12 B (12.07.2001) JP 

(71) mmx(%km : £»<±x<Dftfem\~'oi*T): awtm 

(NIPPON KAYAKU KABUSHIKI KAISHA) 
[JP/JPJ: t 102-8172 ^FttfflE I±f-TI 

1 112^ Tokyo (JP). 

(72) mj\%; n&rs 

(75) «^*/aJiBA C*SI-Ot^ro>^;: ffliffl fEBJ 
(IKEDA,Masaaki) [JP/JP]; T 1 15-0042 SSlffl ttE ^ 



S3-43-19 B;Mb^**x£#*t fefti^PlrW 
Tokyo (JP). S — m (SHIGAKI,Koichiro) [JP/JP]; 

T 115-0042 m^fB J^R 3-2 6-8 B^lfc^ 

**jt#a «*B*twftmrt Tokyo (jp). #± m& 

(INOUE,Teruhisa) [JP/JP]; t 115-0042 ttE i£ 

S 3-2 6-8 B*1bX*5C&4± BSffcttBmfftrt 

Tokyo (JP). 

(74) ftSA: 5g£ (SAEKI,Norio); T 103-0027 ^SlSS 
*5feE B*gHT§ 1 5S2^-igSe;U9KTokyo 
(JP). 

(81) Jg^S (Pffy: AU, CA, CN, JP, KR, US. 

(84) JB^a^ill;: 3 — P ^/<tt»(AT,BE,CH t CY,DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 



(54) Title: PIGMENT SENSITIZING PHOTOELECTRIC CONVERSION ELEMENT 

(54) «na>«»: &mmmitn&Wkm* 

(57) Abstract: A photoelectric conversion element consisting of an organic pigment sensitizing semiconductor fine particle thin film 
is formed by using as a partial structure a pigment having a barbituric acid structure, and by carrying the pigment on a semiconductor 
thin film electrode, whereby providing a low-cost photoelectric conversion element high in conversion efficiency, and a solar cell 
using the element. 



(57) m&3: 



IT) 

i— i 

r- 
O 



WO 02/071530 



PCT/JP02/02024 



m m m 

v>r^K:K3Msfl:&:£, iM^^titi^. b^u-€-tie«Migfc^-r 
jSjfed*abs. ^r^mxmm\^r^mwwm.T^m^rz.ytm^mi-, fcawa 

£ (B.O'Regan and M.Gratzel Nature, 353, 737 (l99l), M.K.Nazeeruddin, A.Kay, 
I.Rodicio, R.Humphry -Baker, E.Muller, P.Liska, N.Vlachopoulos, M.Gratzel, 
J.Am.Chem.Soc, 115, 6382 (1993) e.t.c.)o ^(D^t^MWkM^UW^^ >1§<Dlt 



- 1 - 



WO 02/071530 



PCT/JP02/02024 



i. ynwumm. (i) &mT&<t&m\z&^TMmznitmm¥mfofflffiL^ 



2. SB#**5t (1) SttSM^, SBft-^ig (1) £ISfitic3~4 0©&fc 

TRm^s (iis§tbxfej;<, sfcfcafi^teSEaijR^ ^hct^A/-?*) 

(X 1 2OTtTV^^Mf©F^©^M^) 8B^*jS (1) 

3. (1) £*3f- ^fc^WTlE— ^ (2) T?*$n*ft-&*T?*« 



X3 A1 A3 (2) 




(1) 




- 2 - 



WO 02/071530 



PCT/JP02/02024 



it^^t. S fen ^ 2 M±TA 2 * itf A 3 ^M#«Et§»^, ^ttl^tKD 
fcAl,A2 («Sk#fiE-rS»'&'b^tf) *J;^A 3 ■(«*#arrs*'&*>"g'tr) 

4. gB^«jg (1) *WT*'fb'&<»35«TBB— jR3C (3) T^£tt£te'&%T&5 
H H 



X3 A1 A3 X6Z 

C4>, Ah A2^J;^A3tt^tl^'n^AL{-Mm*^WbTt>ctV^S : ^^b 
ttzK*HC^ ^Mlf, $fcttX6 tMTt-^AS^MbTfe^ nteO 

^n© a 2 i^n^n© a 3 \zmvjL\t&fc^>T'b&KWi&(D3&& 

5. 8B#*Sig (1), — (2) (3) ©Xl~X6**iTSt*IfT? 

6. (2) ©Y^ii75/«^t5MMft7jciiSlr*§^i?; 




(3) 



- 3 - 



WO 02/071530 PCT/JP02/02024 

#m t. -r z> ±um 3m&tc fe±.mm smiz mM&ytmm&m^. 

7. ±m%zim\zmm<D&&m7& (i) (i) £W 

^fL^^fifel (^Mlg#^#tf) £^b0#ffi^i<)o 

8. s##iits (i) ^-r^>^m^±mm3m\zmm<D~^ (2) s^«± 

10. m^^^m^^^-fb-ar^jo^^ET, ^,m^mw^^rz±mmim 

1 1. _ttsmi^~m9 3icD^-rn^i^^fB%07^m^mm^^fflv^^<i:§ 

12. ±WBBi:»lK:f2«ECDg&##Bi (1) ^r^Tf -S-fb-a^^C J; Dfl^Stlfc^b 

13. tH^rna (i) ^^-r^^^^jiiB^s^^iamo-^ (2) £fc« 

±|B|g4 3lK&2*£<D-flS:5£ (3) (D-fb^-e^SJilBmi 2^t|B«g(Z)m'fbtl¥ 

cits. 

mmm^mm en §tt§ftirtitbTtt, sbm^ (d t^*ic3-4 

^■AvTfe^Vi) i^^^S-fb^-e^D, ^^^M-(b7R*^«, (1) 
©5-fi (X 1 i:X2^g^bTV^^«lM^cr)P^CD^m^) T> M-#fj£ (1) 

^©^©^^^0^C^fP2S^^Wt-^^b'&lJ^#frfS-i:^T^So 
ltffBSI5^5fi (1) t±fBM^it3~4 0©^b7K^*i^e>^SMfB^ 



- 4 - 



WO 02/071530 PCT/JP02/02024 

mm. (i) &m?z<t&m£i'T\$-mtftiz\t&m<b&®&ifr£.L\,*a z\<omtt 
mm. (i) itmr%&mfc^£^Tumn*^>^(D&mib&®t£Etim\iib 

(i) z^-rzit&mzmftmm <d <h±ie^*i^3~4 o^^bTKm^em 

^mwemm $ £ u ^ * ^ >*6*fb^4&©ftswfc:'fb'&#» <t btit 
S9SB— jks: (2) (3) T^^ns^ife^tf sns. 

— j&iS (2) fc^^TAl, A2 4oJ;^A 3«^-n^'naAlicmm»^*bT 

7it>xi/>, t°i/>, -r>^>, 7x», yjv^-u>, <*>J W 

T % S . Si#C© feOt UTi x. 3 7b=£ 8 (Dis& D 7)V*)lfZ 6 

_hlSSB^«liS (1) t^t S^il: 3-40 ®^b*^» ±©liS, ± 
IB A 1 , A 2 ^iUA 3 fc*VJS5!r#»llt'fb**a***:ttJBI»l!l^b**a6* 



- 5 - 



WO 02/071530 



PCT/JP02/02024 



AD^r>gftLTfi7 7i, JUS, a^*^©JM?^#tf e.tl, 

IIfeb<tt#ii75;itLTtt, 75/S, ^fctt^^^7 5/ 

ji/7$;i, 7 )vn*^7)v*)V7^ y mmomm^^ vx b^^e y 

^7)U*JU7^ /& (7J^M±©IISt lxa7xXJl/S 1 7)i<u*><)V 



-6- 



WO 02/071530 



PCT/JP02/02024 



h-cn7)v*)imm), ^/^rc^^7^)V7s.ymm<D7^-)imm7^y 

75 HSWtf^tlSo 

7J1^3^yjHtbTH WAfc£|ft*»lfcV>Ll 0©7;W3I^rv;i/*^# 

tf£,n£ 0 i7JV3^e/ili]!l:7;i/n+v'S, Aoy>gf, 7U-MfT 

a, biu^-^A, -r sy/u *7&tzE<D 4rm7> : e-y^(D&.oum*m-f 

SfcAL A2*5«fctKA3 <hLT^mbVi ! fo<Z)«7K*M^ AD^>If, ft 
i$tltfei^7M;H> tHD + yi, y7Jl/^7 5 7l, ilftSnTVi 
Tfeil^i^M (iiStlTtttFD^yS, 7MJP7Sylf) 

j&mttfStiS. ^ISft#fc**SJ£:bTtt'*>if>St ^7^U>m, 7>Yy 

-t>m. 7xt>xi/>s, \fu>m. ^yf>m, 7Xu>m. yji^u>m, 
y//o^>^^i>i^itf wtixn truest, e5y>i, 



- 7 - 



WO 02/071530 



PCT/JP02/02024 



tf^u^>§t, <>F'j>i, ^^-yx>^, :7^>§t, tr^>in, ^-^iT-y- 
;H8, f7'/-M, -f>F-;mt, ^>v^7V— ;hr, ^>^^*7-;p 

famm * aits b x % «fc 7 ^ / a s & & t)f » 

YK:*3ttS^r#lJl^t:*5!l3SSBLtJC^O«SISttMIBA 1 , A 2 35<fctf A 3 © 
Bi9§ © JBTfBtt bfc £ HO C t> CO £ ^i^T^So £ £ ©B# Y ®3jf*»!i8 

<b7X*^<D«^K£-5 bd^LT, i?aDijy>l (MA«*#:^J3 9,7 9, 

so) ^;'j>i (Fj^Wiss&if), tuvrtV-jv&k 

33, 34, 8 2feE) fca<Dmmm%j&foisrcn&*£z>z.thnsm-?&z>o 

5?#^>fb7jcmcoem*i:A 1 $fcttA2 (&f5^ffi-r V^f 

^T'J>^:I#W3 5, 3 6, 9 2, 1 0 5&i*). 

Sfe, YK£ttS@|&S£WbTfc<fcl>X5/XK:oV>Tfeiitff3Al, A 2 33 

x^7S/i«0^7'J-;Vgi75;l, t/7x-Jl/7S;S, y7M 
JV75;I, ; t;7M;i'75 7S, 7JK^7x-Jl/7S;Sfei:© ; E/7^ 

wy7u-jni7 5yi, ^>v-r^T^ /isi;7tw$;si<5 
i/>ti7$/i, tM©75 7St^ff^n.&o z<D7 ^ ;m±(Dwm& 

- 8 - 



WO 02/071530 PCT/JP02/02024 

<D7)l*)m±£TzU7V -;i/SJLcDSm»i:bTttfIf2A 1 , A2£;J:tfA3 

j^^->7i-jv : Ey7;i'W5yi^ 7JV^j«sfdj;7i^M (t 
7 xz;v7 5 y » s^'t / 7;^;^ / (rju^^r^mmvx^^) yx.-)V 

Tfe&V^y* SfcH^7J^JV75 7SH^lt§7MM±©iI»tbT« 

y;^;t>, ^^a~>T-> > #;i^^^u>, ;i^->7Afc*t°u^;i^#:&£ 

YilT!?Sl^Stty7i-Jl/75 y7i-^i> t;7i-^7577x 
y7M;i/75/7xZjH, ty7M;l/7^y 7i-JHf ©75 

y 1^7 b< «7 x - jutf I $ tifc^e / s fc«-/ll7 $ /7i 

< tt7xZjHTii$nfctyJfc«yfl75 (y7W7Sy«0 

m^7 )v*)\s^m±t>m^LTm*Mf&^T^T>b , m^u^yx.- )V7 

7x.-)l7^ y7JI/^7$yS, ^y 7-)^Jl/7 5 
t: ^ U / £> n -5 o $e^^t^YtUT«75yS^7J^l/S 
f b<tt7x-M«$nfe^ySfcSyIi7$y7x-M^fcK75 

fc7;i/^set<H7xzji,STii$nfe : Eysfc»-7ii7$yST^ 



-9 - 



WO 02/071530 PCT/JP02/02024 

— JK3S; (2) (Dit^mt: IsTift&hWk&mZX 1 , X2, X3«Hf, 
5SSI^^fctttl/>I?, n^-tfn£/tW:i&V>b2, Al, A2^«fctXA3 

t/^fctty (C 1&^1/C4) 7M;P75 /If ©iM^tbTfei^), 

;Sfcttvij^75y ^ai-;^ [^>if>^±ic:Hfc (ci^^bC4) 
eiifcrn^ i^±®sis§f bTfei<, ffc75yi±0iiitiTtt 

lEW&O (C1^LC20, #SL<«C l&V>bC4) 7)V*)l^ g^g 
ilT*M^yM« tHQ*->M, Aay>j|f, (Clfi;^lC4) 7 

C1SV^C4©7M;H, 7z-;i/S^*tf5tl5), UTfc: I* 

D^rS^S, (C14HUC4) 7;i'3 + ->JI/«Stf ; EWJ 

IStbTtt^ii® (C1&HLC4) 7 J^;i/S S & 7 x - JH^^ ^ 
iiltbT75/S, (Clft^UC4) t: F 

n7c-^-7^;i/»> (ci^uc4) 7W7 5;stit$nfc7>h7- 

«fcD$f*bV>— (2) ©MtbTHXl, X2, X3#S*gf, n 
#R£n£fc« 1 fclrsb 2 , Al, A2^3 e fc^A3^7K^Jl J ?, Y^/£7ctev ; 
»^75>/7i-M C7 5yafc±©«Jft*tUTtt*«lft© (Clft^LC4 
<fcQfftU<ttC2ft^UC4) 7MJl'iffeS7i^SWtfSn§) 

sfeMysfctt^i^sys C7 3y»±©«ift*tbTtt*««io (ci 

^^bC4cJ;D»Sb<ttC2&VilC4) 7^Mtfctt7x-MW 
— JRSC (3) l:^W-5Al, A2> A3, n tt— «*5£ (2) £ & 5 . X 



- 10 - 



WO 02/071530 



PCT/JP02/02024 



l~X6t»-«a (2) <DX 1 ~X 3 £mt£T°$>Z>o ZfcMcfStH^ ^iHf, 
(3) (DikSmt—mZ, (5) 0i^&y7-'J>iIftltiH:ML 

new. 

a »4fe**# ens Mtwt utaMw^ji utt 




)=X2 



(1) 




- 11 - 



WO 02/071530 



PCT/JP02/02024 




&TFK.4k'£tfo<D&#W&jim-rz>. — ISA (2) On = 0®Hift1?Y^7Z 

v >mmm-'D^x-m^ (6) tu^icst. 




i 





3 XI 


X2 


X3 


Al 


Rl 


R2 


R3 


R4 


1 


O 


o 


o 


H 


H 


H 


CHj 


CHs 


2 


O 


o 


0 


H 


H 


H 


GHj 


C2H3 


3 


O 


o 


o 


H 


H 


H 


GH» 


GH 9 


4 


O 


o 


o 


H 


H 


H 


C12H25 


C2H5 


5 


0 


o 


o 


H 


H 


H 


Cl«H37 


Cl!Hj7 


6 


O 


o 


o 


H 


H 


H 


GH4OCH3 


GHlOCHj 


7 


O 


o 


o 


H 


H 


H 


Phenyl 


Phenyl 


8 


o 


o 


o 


H 


H 


H 


GH<COOH 


C2H4COOH 


9 


0 


o 


o 


H 


H 


H 


GEUOH 


GHiOH 


10 


o 


o 


0 


H 


H 


H 


GH<Br 


GH4Br 


11 


o 


o 


o 


H 


H 


H 


C2H4CN 


GH<CN 


12 


o 


o 


o 


H 


H 


H 


H 


H 


13 


o 


o 


o 


H 


H 


H 


H 


GILCChGH* 


14 


o 


o 


o 


H 


OCHj 


CHj 


CH2 





- 12 - 



WO 02/071530 PCT/JP02/02024 



15 


O 


o 


o 


H OCIL 


NHCOC1L 


C2H5 


C2H 


16 


O 


o 


o 


H 


H 


OH 


C2H5 


C2H5 


17 


o 


o 


0 


H 


H 


CI 


CH 


CH 


18 


o 


o 


0 


H 


H 


H 


tolyl 


tolyl 


19 


o 


s 


0 


H 


H 


H 


GIL 


C2H 


20 


s 


s 


s 


H 


H 


H 


CH 


CH 


21 


s 


o 


s 


H 


H 


H 


C2HCI 


C2HCN 


22 


o 


o 


0 


H 


H 


H 


CjHPhenyl 


C2HPhenyl 


23 


o 


Se 


o 


H 


H 


H 


C2H5 


C2H 


24 


o 


O 


o 


H 


H 


H 


CHj 


GHn 


25 


o 


o 


o 


CI 


H 


H 


C2H5 


C2H 


26 


o 


o 


o 


Phenyl 


H 


H 


C2H3 


C2H 


27 


o 


o 


o 


QIL 


H 


H 


C2IL 


GH 


28 


o 


o 


o 


NHCHj 


H 


H 


C2H5 


C2H 


29 


0 


o 


o 


H 


COOH H 


H 


H 



n=0 <DmMfc-e$>%— tBtA (2) ®-e<Dffi©fJ^St. 



H V 3 




- 13 - 



WO 02/071530 



PCT/JP02/02024 




- 14 - 



WO 02/071530 



PCT/JP02/02024 



H 




K&m (2) On=lTY^7-U>W (TfEjJ; (7)) CD^*«&*2 
DEAtWrt"*. 



H Rs 




- 15 - 



WO 02/071530 



PCT/JP02/02024 



a? 


2 










ILj a ■ 


Wn vi 

m XI 


A2 


VI 

A3 


A 1 




41 


O 


o 


o 


H 


H 


42 


O 


o 


o 


H 


H 


43 


o 


o 


o 


H 


H 


44 


0 


o 


o 


H 


H 


45 


0 


o 


o 


H 


H 


46 


o 


o 


o 


H 


H 


47 


0 


o 


o 


H 


H 


48 


o 


o 


o 


H 


H 


49 


o 


o 


o 


H 


H 


50 


o 


o 


o 


H 


H 


51 


o 


o 


o 


H 


H 


52 


0 


o 


o 


H 


H 


53 


o 


o 


o 


H 


H 


54 


o 


o 


o 


H 


H 


55 


o 


o 


o 


H 


H 


56 


o 


o 


o 


Phenyl 


H 


57 


o 


o 


o 


H 


CHs 


58 


o 


o 


o 


H 


H 


59 


o 


s 


o 


H 


H 


60 


s 


s 


s 


H 


H 


61 


s 


o 


s 


H 


H 


62 


o 


0 


o 


H 


H 


63 


o 


Se 


o 


H 


H 


64 


o 


0 


o 


H 


H 


65 


o 


o 


0 


CI 


H 


66 


o 


o 


o 


NHCHj 


H 


67 


o 


o 


o 


C2H5 


H 


68 


o 


o 


o 


H 


H 


69 


o 


o 


o 


H 


H 


70 


o 


o 


o 


H 


H 



A3 


R5 


R6 


H 


CHj 


CEb 


H 


GIL 


GHs 


H 


GIL 


GH9 


H 


Cntti 


GHs 


H 


G«Hj7 


CisHs? 


XJ 

n 




^2X14 UL-113 


H 


Phenyl 


Phenyl 


H 


C2H4COOH 


C2H4COOH 


i_r 
11 




^tt, r\xr 

V^2XJ.4 UJjL 


H 


GILBr 


GH 4 Br 


H 


CJLCN 


GH4CN 


TJ 
1L 


XI 
I 1 


1 1 


H 


H 


GH4CO2GH 


CI 


C2H5 


GIL 


CIL 


GIL 


GIL 


H 


GHs 


GIL 


H 


GHb 


GIL 


H 


tolyl 


tolyl 


H 


C1L 


CH 


H 


C1L 


CH 


H 


GH4CI 


C2H4CN 


H 


CzH^Phenyl 


GHPhenyl 


H 


GHs 


GIL 


H 


CHj 


GHn 


H 


C2H5 


C2H5 


H 


C2H5 


GIL 


H 


C2H5 


GIL 


H 


CHi 


GHC1 



H C2H4COCOOCH C2H4COCOOCIL 
H H GH4COCOOCH 



- 16 - 



WO 02/071530 



PCT/JP02/02024 




- 17 - 



WO 02/071530 PCT/JP02/02024 



H 




- 18 - 



WO 02/071530 



PCT/JP02/02024 




- 19 - 



WO 02/071530 



PCT/JP02/02024 




- 20 - 



WO 02/071530 



PCT/JP02/02024 




- 21 - 



WO 02/071530 



PCT/JP02/02024 




- 22 - 



WO 02/071530 



PCT/JP02/02024 



H 




- 23 - 



WO 02/071530 



PCT/JP02/02024 




(113) 



CH 3 

H 




C 4 H 9 (117) 



- 24 - 



WO 02/071530 



PCT/JP02/02024 




OH 




H H 

y n y° chV n Y° 

A OH d 2 °) 



Q 

hn 



S^/N^O O 
HN 



SyN^S S 

HN 



H 

HN. 



H H 



a 

HN 



OH (121) & OH (122) 




H 



n H 

S^N^O OyNyO 

6 OH (124) 

H 



OH < 123 > 




H 

OyN^O O^/N^O 
' HN ^J^^L^NH 
SH (125) 5 ONa (126) 




1 H H 

D U H (127) ft OH (128) 



- 25 - 



WO 02/071530 



PCT/JP02/02024 




o > I 6h ( 14 °) 



- 26 - 



WO 02/071530 



PCT/JP02/02024 




V-NH 



b HO (141) 

n«\fc<> i o o QuycD^omi-^v^o 

xx\ m#&x zytfT.T-y, a, #u^a. -f>^A> -fy 

?-&?^>, xx\ ~*y\ ^y^7.^ym(omitmm^v<. znz 

teTO^tliibT, ~ 5 0 0 nmT\ $?£b<«5~l 0 0nnrZ:£>3 o 



- 27 - 



WO 02/071530 PCT/JP02/02024 

^^m^m^m^m^^mz^y)^mm^iz^i^m^n^i-2 o on 
m k & z> & o \z % m. $ -a- & - 1 \z j: d # e> n & <, 

h>^co^ h>t)b<«^\^+i->^o^t:7icm^o«M^ffiv^n; cine. 

X 7 U - IfclSOMfiSHIt 3 0 0U3l±« ffSU<B4 0 0 

^mm^^xtm^i^<^nm^^ct\z^^^m^mm(D^m^^]±^^^ 
Bt^«i p#p^^& 4 8Pt^g^T-a5-5 0 &m&mm-z^z><D\z®imLoz>mm<D 



- 28 - 



WO 02/071530 PCT/JP02/02024 

X 1 0' 6 M~1M^<, $?£b<tel X 1 0' 4 M~1 X 1 0 _I MTf&-5. 

ens. 3«tiR±©63ii*ii'&fijffl"rsj: tT?Mte«iS^»«m 

© fifc njfli K & 5 . & JR«t# <© #ij £: b T ffi PI « & H JAm.Chem.Soc, 

115, 6382 (1993) -PfeM 2000-26487 K^nTV^I/^X^ Algfl^ 

n©fe*icij;osiS{bsns3&«, — f&Mizm^fr-r-cxDM&frz. l-zxo&miz 

>> *U^7X7l/>, #iJXfl/>^W 5n5*«, 0?£bV> 

um 7L ut ^ > cd x * y - )vmm \z &m & m w b ^m^mk^mm 



- 29 - 



WO 02/071530 PCT/JP02/02024 

aks^ d^a, ;i/^-^A#^^*bfcD, ^mtt^i^^m 

>ttl.AD^ Wa n y £ fc & A d y >B6-fb«7c^li«¥K » 

7xDv7>ti|-7xU '>7>II^7xDt>-7xU 5>x "7 A-Y E 

- a a y > # W 6&5Aoy >m-fkal7n te 4s W -5 A a y ibT 

AD^Wt>^'ft>fr5Any>^«|tl/TH ^J^HL i I, Na 
I, KI, Csl, Cal z §©ADy>Milfe5VniTb77^;i/7> 

OAD^>©ti4i7> : E-7M^fe^en§^ 3um^^>^M-i^ 

x\t. ix.«a7{tUf7A« a^b^MJ^A, ayfth'J^w^- 1 ) 

U>#— K X^lx>#-tf^-K 3-^K^'>7"Dt°^hUJk * 

h^>7tbzhUJK i?l/>^'J3-JK 7ntl/>^"j3-Jk i^x^U- 
>yij3-;K h UX7l/>^U 3— Jl/> r-77D7?bX h=*->x* 



- 30- 



WO 02/071530 PCT/JP02/02024 

x;u*^i7-r H> i> — 2-*^;i^h 

7tFD77>, 3 ^^-tf-^'J 2 ~^>, X;M^>, 

7kFD77X zk^#*W5n* JmS©ffTt>» 7th-h"J;k 7° 

□ lfI/>*-^-h, x^b>;*j-2j^— K 3-* h^y^nbf^-zhijjk 

l^o T-'JUftfCl^tiT h U -7 ^ X t LT, ^'J7^'Jl/-h^*U^^^U 
0 1~9 9li%Ti?^b<(j:0. I~9 01i%ira5o 

1 

PMS^f^^y-JW : 4 6 7 nm 
H-/&0IJ2 



- 31 - 



WO 02/071530 PCT/JP02/02024 

nm&&* mm. ft*Mb-&« m si. 8is#&. 

®J&M*(X^,/ — ;W : 4 6 4 nm 

-ewsgft^, atifi. «c^, e*b-fb'&* (47) si. 8gg#fe. 

P^lR@^:(X^y— )V) : 5 1 4 nm 
£-Jj£#!I4 

JkTSilSift, ftifi, ifeMK ttJSWfr&tt (5 9) £2. OgP#fco 
KJRffi^CX^y— ;W : 5 3 0 nm 

Pf»S**03gbfcft, Sift. WK (9 6) SO. 4«*# 

MS±(X^/— ;K) : 4 4 1 nm 



- 32 - 



WO 02/071530 PCT/JP02/02024 

^i^toibfc^ ata, doe) *o. 3 

®JKffi:*;(x*y— : 5 3 8 ™ 
7 

>UH£y — 1 5gfl, ?D>7^ft Fy7- U F£&t£l 3g|^DMF 1 

0 0 8B£e>fcbf^7>*>l8B£ 10 0-12 OtT 3 Efffltiaf&KJfcV. tftmVT 
#5nfcH#**a, SfetlK ?5tfc«S!§«0jgU ^ilTft^ (119) 10 

fjRS±(DMF) : 4 8 9 nm 

1 o o^^e»irtr^^> ? >iBB^i 00-12 o < CT?3i$rajnj&£jfcb. ^inb 
T»6nfcH#*ata, w«tis**03ib, imisTit&m (131) i 

1 pfttlfyto 

*IR**(*^>— JtO : 5 8 5 nm 

ilmmw. mwmnn£j37znm±\z&jiMWtfc3 : -*>&4 5 oti:t3 o^«s 

*MT?3WfiB^&— nfeaatbfesi^fi^bft, »»j 

mmmi. 7, 8, 9^1 4to^T«^3 izvk?&mimm&m^T±w. 
mg.iztzz>&-5 \zmmis. ±m^m-^ 1 mmo^m^mnr^ytmmmm^n 

*1W16, 17, 18, 1 9l:OUTtt2igOfi5l§-?-tlfni. 6X1 



- 33 - 



WO 02/071530 PCT/JP02/02024 

0- 4 MK:£3<£p C^^iSU, £XT±mj3&-T: 2 mM(D&m&m%TLfzytm 
&fcmMM2, 3, 4, 5, 6, 10, 11, 1 3 \Z^S^XU^3 iZ^T^m 

^m&mmmMvMfc^? >mmuftiz o . 2 ummt^? >7mm&mT u 

llSl:T2 4raiiE zk^fcbT, Sl4 5 0Sf:T3 0»UTfflM5 : 

•zzizmmmi s\z-D^x\tm:3\z^-r^mimm^m^. &m<z>mmmz& 
mm&fi ? x&mfeVT^(Dmmzmmn*^$$mm*mAVfc 0 z.(Dmmm\z 

*>^/^h7-n-7°U¥)]s7> : £-'yi±7^3-—¥-(F&0. 02M/0. 5 

mk^j;? \zmmisfr?b<D&mmisfco 

t-7'^t o Uy>^n-?'tl0. 1M/0. 1M/0. 6M/lMil&5J:a 

-fc/ >^>7°£/BViT\ AMI. 57^M-$IlT10 0mW/cm I tl 
fee Att**JE» WjWf>yt - ^77^^ h^^Tl 

JtttmXtf 2ttTffi©Ru##fi* (14 2) M7Dy7->fe* (14 
3) S^tl^nffl^T, ±ia©mfi^Jl tlTOfcbTftMJMH^f&ifc. 



- 34 - 



WO 02/071530 PCT/JP02/02024 




(142) 



\ 

CH2CH3 



m 




(mA/cm2) 


(V) 


1 


2 


4.8 


0.61 


2 


7 


7.1 


0.52 


3 


41 


1.4 


0.60 


4 


47 


6.6 


0.46 


5 


59 


1.5 


0.58 


6 


95 


3.1 


0.58 


7 


96 


2.8 


0.63 


8 


106 


8.3 


0.53 


9 


107 


3.2 


0.49 


10 


107 


5.1 


0.45 


11 


141 


0.6 


0.35 


12 


119 


6.7 


0.57 



mmm mmco zi-jvm 

(%) TiC14 MM MM 

2.0 ^mm ^mm 

2.1 mm ^mm 
0.6 mm 

1.5 mm ^mm 

0.6 Ma ^mm 

1.2 mm ^mm 

1.2 *ii 

2.3 mmm ^mm 
1.0 5£mm 
1.2 ms 

0.11 mm ^mm 

2.2 ^mm ^mm 



- 35 - 



WO 02/071530 PCT/JP02/02024 



13 119 


7.5 


0.57 


2.4 


Mm 




14 131 


8.4 


0.44 


1.8 




^mm 


15 131 


5.7 


0.55 


1.9 




mm 


16 96+119 


6.4 


0.67 


2.7 






17119+131 


7.4 


0.58 


2.7 






18 96+142 


11.5 


0.69 


4.8 






19106+143 


9.5 


0.59 


2.6 


















1 142 


11.0 


0.71 


4.5 






2 143 


6.3 


0.56 


2.4 







- 36 - 



WO 02/071530 



PCT/JP02/02024 



X1 



2. gp^ait (1) SfTl.fb^*^ (1) Mt3~4 0O^b 
(X 1 tX 2^HUT^§K*Sl i ©PI©^Il L ) T\ fflfrffim (1) 

3. %V^mm (l) £WT*-ft'&ttJ& J TIB— «5S (2) T^$n*ft;-&«in?a&S 



X3 A1 A3 (2) 

xi, x2^ c fc^x3«^n^n^3i:{cm^iE ; ?sfe««iit^^> -ti^ir?* 





- 37 - 



WO 02/071530 



PCT/JP02/02024 



Sit^^To £fcn;&*2EU:T?A2:fc<fctfA 3 3&««'«[#«Ef-6*-&, ^tl^tKO 
A 2 fei^tlfnOA 3 ttSVifcl^DXttS^tjT'b.fc^lfBBCDafe&^-r. * 
fcAl, A 2 <«ffc#£T3*^fc^tr) 43«fctfA3 («8fc£#-r 

4. ffig>4Ri& (i) ^-rs-rb-a-WTfE— «sc (3) T^$tisMT^§ 

H H 



(55;*, Al, A2*3i;lKA3^n^n^ALl'SmS^*bT ! fecfcV^S^M 



0~5©^ic§^-ro Sit n ^ 2 tt±TA 2 ^ i^A 3 

nfn©A2* t k^-en^noA 3 «s^c KiiwibxteMfooT&^uMfa^s 

SfcAl, A 2 mWtftft-f &£ZfA 3 (iaiC#ffit 

5. (1), -JR^ (2) *5i;tf (3) ©Xl~X6^iTi$Hft 

7 . m&o^mm 1 3tfcflBtt©a$$MiHS ( 1 ) *tt*ft^*i:»»ihii ( 1 ) 
snfc^ktt^snfrsfflv^szit^wm^-rs^acift*^ (fib, m#nm. 




(3) 



- 38 - 



WO 02/071530 PCT/JP02/02024 

8. (i) ^-r^t^mm^(Dmmm3m\zmm(D-^ m * 

9 . M**«*»if Mftf ^ >^^ifiE^t lit* t^itciffll 

1 ^-m 8 ^©^-rn^ i ^^fH«©^«^*^ 0 

10. mkm^mfcmm^z&Mfc&McDft&T, ^m^nm^^m^o)m.m 
m i m~m 9 ^o^w i ^(cf3«©^«^m^^c 

- £ ^ #m <t -r & * MAIL, 

12. m^(Di&mmimz$zM<Dffifrm& (i) ^T^^KctDti^sn 

13. uftmm. (i) ^^-r?>^^^tt*©tefflm3 3s^ia«(D-^ (2) 
sfc«gf*ootBffl^4 3scfBifeco-^it: (3) (Dit^m-^&^mTkommmi 2 



-39 - 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/02024 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01M14/00, H01L31/04 



According to International Patent Classification (IPQ or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01M14/00, H01L31/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



JP 11-163378 A (Fuji Photo Film Co., Ltd.), 
18 June, 1999 (18.06.99), 

Claims 1 to 5; Par. Nos . .[0004], [0013] to [0016], 
etc . 

(Family: none) 

EP 892411 A2 (Fuji Photo Film Co., Ltd.), 
20 January, 1999 (20.01.99), 

Claims 1, 6, 9; page 10, formula (A-III ) , etc. 
& JP 11-86916 A 

JP 11-158395 A (Fuji Photo Film Co., Ltd.), 
15 June, 1999 (15.06.99), 

Claims 1 to 4; Par. Nos. [0014] to [0016], etc. 
(Family: none) 



1-13 



1-3, 5-13 



1-13 



pq Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: "T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X** 

date 

"L M document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

U CT document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
23 May, 2002 (23.05.02) 


Date of mailing of the international search report 
04 June, 2002 (04.06.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/02024 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


A 


EP 924724 A2 (Fuji Photo Film Co., Ltd.), 
23 June, 1999 (23.06.99), 

Claims 1 to 8; page 7, formulas (1) to (4); page 8, 
formula (6), etc. 
& JP 11-185836 A 


1-13 


A 


JP 11-176489 A (Fuji Photo Film Co., Ltd.), 
02 July, 1999 (02.07.99), 
Claims 1 to 6; Par. No. [0038], etc. 
(Family: none) 


1-13 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



mmmm^-B- pct/jpo 2/020 24 



a. &m<omtz&m<D&m mmim&m (ipo ) 

Int.Cl'. H01M 14/0 0, H0 1L 31/04 



waesrtroytft/MKRs. (aiRWffdai (ipo) 

Int.Cl'. H01M 14/0 0, H0 1L 3 1/0 4 



B#BHffl#rlg 1926-199 6^ 

B*H^MHffl*f3R^« 1971-200 2# 

H*HS^ffi^<^:# 1 994-200 2? 

a*mmmmm&m£:m 1996-2 0,0 2? 



c. 









^v 1 ^ y — * 






X 


JP 11-163378 A (*±W7-f*A(te<i^tt) 1999.06.18 


1-13 




5*3fc3Kl-5* ^0004, 0013-0016fc 










X 


EP 892411 A2 (FUJI PHOTO FILM CO. , LTD. ) 1999.01.20 


1-3, 5-13 




wwaEi. 6, 9, miOM^(A-n) ft if 






& JP 11-86916 A 





0 cm<atgt%\z^$Mtmm£ti>x^z>o 



tej BKtuiiBttottuR^fcttmnp-cdbs^ ii§£m®B 
rpj mmmmamx\ A^m^m<o^m<ommt^^mm 



<fc o T it^tt *5 ft v * # x £> tt 3 t © 



2 3. 0 5. 0 3 



m&m&m&omm b 04. 06. 02 



mmwtimmv>4>&Rxfi$>x!tG 

B*I1WF/f- (I SA/J P) 
100-8915 



ft li 56 W] 



4X 



«fS#-5r 03-3581-1 101 



9 4 4 5 



3 4 7 7 



t^PCT/lSA/2 10 (1 998*7^) 



PCT/J PO 2/0 2 0 2 4 



X 



A 



JP 11-158395 A ±«7-fW*|5^Sb) 1999. 06. 15 
HfcjfcSlHU gl3»)014-0016Jteif 

EP 924724 A2 (FUJI PHOTO FILM CO. , LTD. ) 1999. 06. 23 
|f«l-8, ^7JC5£(l)-<4),&8K5£(6)ft^ 
■; & JP 11-185836 a : 

JP 11-176489 A Cm±^M74Phm^^±) 1999. 07. 02 



1-13 



1-13 



1-13 



iSPCT/lSA/2 10 (g§2-<— i?com%) (1 9 98^7^) 



